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Abstract 
Risk management is the key function of project-based organizations, and its ultimate objective is to create value for the 
corporation. In recent years, many project-based organizations have implemented project risk management systems to measure 
and manage all complex risks of their projects. Previous studies in project risk management were limited to designing and 
implementing risk management systems. Some research has been conducted about evaluating the performance of enterprise risk 
management systems and disaster risk management systems. But there is a research gap in evaluating the performance of project 
risk management system. The purpose of this research is to fill the gap by conducting an in-depth research in identifying the key 
performance indicators of project risk management system and offering a framework for evaluating the performance of this 
system. The research methodology is based on literature review and case study in a project based organization. The validity of 
the framework was evaluated by interviewing risk management experts and revising and incorporating their ideas. This study 
offers advances on the performance evaluation of a project risk management system and provides a strong theoretical basis for 
future researches in this field of study. 
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1. Introduction 
The roles and contributions of risk management within organizations have evolved and grown over the years. 
Because of challenges that impact supply chains, assets, earnings and operations, more enterprises have recognized 
the importance and value of firm wide risk management, and risk managers have both fueled and responded to the 
rising expectations. Increased expectations generally bring new challenges. Because organizations are increasing 
their overall expectations of the risk management function, it’s important that a framework for measuring the 
performance of risk management is explicitly defined, agreed upon, and measured. 
Regarding the speed of changes associated with the external environment and the processes of the organization, 
many risks and unforeseen issues arise that may threat the business of the organization. Risk is inherent to functions 
of a business and can affect them to a large extent (Acharyya, 2008). The Casualty Actuarial Society defines 
enterprise risk as the combination of hazard, financial, operational and strategic risks, But the Committee of 
Sponsoring Organizations of the Tread way Commission’s (COSO) definition includes four risk categories 
(strategic, operations, reporting and compliance). These definitions suggest that ERM essentially needs an integrated 
view across all risk types and all segments (Acharyya, 2008). The risk management system is considered as an 
efficient tool to manage all risk categories in an integrated fashion (Cooper et al, 2005). A risk management system 
can be an effective management response to a dynamic business environment and acceleration of technological 
development. This system measures and manages all risks of the business systematically irrespective of types and 
nature. The main objective of the risk management system is to make the personnel plan and carry out their tasks in 
terms of risks and the consequences to manage the risks and uncertainties appropriately. One important aspect of the 
performance of the risk management system is the effective and efficient mitigation of risks. Because the 
inappropriate risk response process waste time and organizational resources and the targets on risk mitigation will 
also become meaningless (Basova & Mitselsky, 2011). According to AIRMIC1 very few organizations manage all 
categories of risk in an integrated fashion, RM Software used by many organizations but many also use spreadsheets, 
risk policies influence consistency but as a rule have little direct influence on amount of risk accepted and there is 
scope for improving the quality of risk identification, even in some of those organizations that are best at risk 
management (John Knott, 2009). 
On the whole, the risk management system should provide a basis for the effective and efficient management of 
risks. In this regard, it is obvious the successful performance of the risk management system is crucial for its value to 
the organization (Basova & Mitselsky, 2011). The risk management system creates value at both enterprise-wide and 
business–unit levels. At the enterprise-wide level, this system creates value by enabling senior management to 
quantify and manage the risks affecting the entire organization and other resources necessary to implement its 
strategy and business plan (Nocco, 2006). The execution of the risk management system requires the introduction of 
value based management, and provide a basis for the organization to prioritize decisions based on their impact on 
corporate value (Young, 2000).  
It is clear that the type of performance measures required for this system should directly be related to 
organizations’ strategic goals. Moreover, the outcomes of the risk management system should provide information in 
determining corporate objectives and corporate strategies. Since the risk management system is a management 
system, its performance should provide feedback for the cognitive and behavioral learning processes of the firm in 
addition to delivering tangible value (Feurer, 1995). Basically, a performance measurement framework for risk 
management system seems inadequate since it ignores critical aspects of organizational strategic goals (Acharyya, 
2008).  
In project-based organizations which face with very dynamic business environments, establishment of a proper 
risk management system is of crucial significance. In this regard, an appropriate performance assessment framework 
is needed. However, due to the lack of research in this field, this important subject has been unclear for both the 
academics and executives. Therefore, the objective of this study is to propose a conceptual framework of measuring 
the performance of project risk management system through a field study.  
 
 
1 Association of Insurance & Risk Managers 
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2. Research Methodology 
The objective of this field study is to propose a conceptual framework of measuring the performance of project 
risk management system. The purposive sampling was used for sampling. The data gathering tools include 
questionnaire and open interviews. Furthermore, the Cronbach's alpha was calculated 0.78 using the SPSS software. 
The steps of the research are mentioned below: 
 
1. Conducting an in-depth literature review 
2. Identifying the risk management indicators 
3. Developing a questionnaire to evaluate the applicability of indicators for project-based organizations 
4. Analyzing the questionnaire and finalizing the indicators 
5. Conducting open interviews to risk management experts to categorize indicators and develop a framework 
3. Literature Review 
Most methods for evaluation of risk management have been based on indicators. These methods have been used 
to propose indicators to evaluate the vulnerability of disaster risk management. Some of the notable contributions on 
this method are Bates and Peacock (1992), Cutter (1994), Tucker et al. (1994), Davidson (1997), Puente (1999), 
Cardona et al. (2003a, b), UNDP (2004), World Bank (2004) and Carreño et al. (2005, 2006) whom attempted to 
measure the vulnerability of risk related aspects using qualitative and quantitative indicators. All these studies have 
used the same basic approach that measures the vulnerability or disaster risk from different perspectives. These 
studies although measure the vulnerability of the system do not assess the effectiveness or performance of the risk 
management system. Cardona et al. (2005, 2007) expanded this approach to include the effectiveness and 
performance in the evaluation. 
Carren, Cardona and Barbat in 2007 published an article which introduced the risk management index (RMI), 
which calculated the risk management performance. The RMI is defined as the average of the four composite 
indicators: 
ܴܯܫ ൌ ோெூோூାோெூோோାோெூ஽ெାோெூி௉ସ         (1) 
The RMIRI composite indicator shows the performance of risk identification. The RMIRR composite indicator 
shows the performance of risk reduction. The RMIDM composite indicator shows the performance of disaster 
management. The RMIFP composite indicator shows the performance of governance and financial protection. Each 
of these composite indicators has six indicators as well. The overall risk score is calculated using a fuzzy-AHP based 
framework. 
Another effective way for organizations to evaluate the effectiveness of their risk management system is to link it 
with their performance measurement system. As the final goal of a risk management system is to improve and 
safeguard value for the stakeholder we can conclude that an effective risk management system will lead to a better 
overall performance of the organization. The notable contributions in this direction are Calandro et al. (2006), 
Acharyya (2008), Abdul Rasid et al. (2012), Obalola et al. (2014).  
A study of CFOs by IBM Global Business Services in 2008 revealed that 29 percent of organizations have 
aligned risk with performance (Abdul Rasid et al, 2012). 
In 2006 Calandro Jr and Lane, using the principles of the balanced score card and the objectives of an enterprise 
risk management system created the enterprise risk scorecard. They used four perspectives for calculating the 
enterprise risk scorecard, Financial, Customer, Internal, and Learning and Growth. Each of these perspectives has 
different indicators which together would display the performance score of the enterprise risk management system. 
According to Knott, the risks that can be measured have the characteristics as below: 
 
x Risks occurred but not identified in advance. 
x Risks identified but occurred 
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x Risks identified but not managed 
x Risks identified and successfully managed 
x Number of risks in each case versus total score in each case 
 
To evaluate the performance of the risk management in handling such risks, risk management performance 
indicators are needed. The risk management performance indicators should have characteristics as below (Knott, 
2009):  
 
x Minimizing executive time spent? 
x Maximizing Coverage? 
x Capturing the Important Risks? 
x Reducing overall Impact? 
x Minimizing mitigation costs? 
x However, we cannot measure risks that (Knott, 2009): 
x Unidentified risks which did not occur. 
x Unknown unknowns, which remain unknown and hence immeasurable? 
 
In a study conducted in 2011 by Inter-American Development Bank, Indicators for Disaster Risk and Risk 
Management were identified in three categories including: Disaster Deficit Index (DDI), Prevalent Vulnerability 
Index (PVI) and Risk Management Index (RMI). The main objective of the qualitative measurement of Risk 
Management Index is to measure the performance of risk management. For formulation of this index, four 
components or public policies are considered (Inter-American Development Bank, 2011): 
Risk identification (RI), risk reduction (RR), disaster management (DM) and Governability and financial 
protection (FP). The indicators that represent risk identification, RI, were the following: 
 
x RI1. Systematic disaster and loss inventory 
x RI2. Hazard monitoring and forecasting 
x RI3. Hazard evaluation and mapping 
x RI4. Vulnerability and risk assessment 
x RI5. Public information and community participation 
x RI6. Training and education on risk management  
 
The indicators that represent risk reduction, RR, were the following: 
 
x RR1. Risk consideration in land use and urban planning 
x RR2. Hydrological basin intervention and environmental protection 
x RR3. Implementation of hazard-event control and protection techniques 
x RR4. Housing improvement and human settlement relocation from prone-areas 
x RR5. Updating and enforcement of safety standards and construction codes 
x RR6. Reinforcement and retrofitting of public and private assets 
 
The indicators that represent the capacity for disaster management, DM, were the following: 
 
x DM1. Organization and coordination of emergency operations 
x DM2. Emergency response planning and implementation of warning systems 
x DM3. Endowment of equipment, tools and infrastructure 
x DM4. Simulation, updating and test of inter institutional response 
x DM5. Community preparedness and training 
x DM6. Rehabilitation and reconstruction planning 
 
The indicators that represent governance and financial protection, FP, were the following: 
86   Amir-Hossein Khameneh et al. /  Procedia - Social and Behavioral Sciences  226 ( 2016 )  82 – 90 
x FP1. Inter-institutional, multi-sectorial and decentralizing organization 
x FP2. Reserve funds for institutional strengthening 
x FP3. Budget allocation and mobilization 
x FP4. Implementation of social safety nets and funds response 
x FP5. Insurance coverage and loss transfer strategies of public assets. 
x FP6. Housing and private sector insurance and reinsurance coverage 
 
According to Acharyya, the traditional financial approach, e.g., Economic Value Added, is inadequate to measure 
the performance of ERM. This researcher adopted the Balanced Score Card to identify the other value drivers of the 
firm and framing appropriate communication strategies, and developed a conceptual framework of measuring the 
benefits of ERM in insurance industry. The framework illustrates the elements of the insurers' ERM performance 
measurement framework. The proposed framework includes several determinants of economic and organizational 
variables. The determinants of economic variables are segregated into three key functions of insurers: underwriting, 
Investment and finance as shown in figure 1(Acharyya, 2008). 
 
Fig 1. An integrated framework for measuring the performance of insurers' ERM  
 
The risks related to above-mentioned functions are interrelated. Therefore they were integrated into a single 
framework. In the proposed framework, the EVA methodology was utilized to integrate the financial variables, DFA 
was used to integrate the financial and underwriting performance. Thereafter, the performance of organizational 
variables can be applied to the integrated results of the economic variables. However, both techniques can only work 
with the output of the variables but do not necessarily suggest how they will be delivered or achieved. Regarding the 
fact that BSC process provides a set of strategies along with a set of action plans for each element of the strategy, the 
risks associated with the four stages of strategy maps were utilized to integrate these phases of evaluating the 
performance of ERM. In the framework, integration of financial and insurance risks are illustrated in three circles 
representing underwriting, Investment and finance. Integration of operational and strategic risks represents 
organizational variables. The negative aspects of the EVA technique include the lack of emphasis on the customers. 
While, the strength of BSC is that it includes a combination of issues that are necessary to deliver shareholder value 
while meeting the satisfaction of customers. BSC highlights the requirements of organizational learning and growth 
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perspectives alongside the selection of internal value creating processes for customers. In this research, the EVA and 
DFA techniques was utilized to produce results in the financial perspective of BSC. The BSC identifies the gap in 
the value creation process in the enterprise risk management and provides basis to develop a comprehensive 
framework (Acharyya, 2008).  
According to excellence in risk management report of the years 2011 the leading issues in the risk management 
system are (The risk management society, 2011): 
 
1. Integrate deeper with operations 
2. Execute day-to-day risk management activities more efficiently 
3. Provide better quantification / analysis on risk management 
4. Develop greater understanding of non-insurable risks 
5. Increase involvement in the organization’s overall business strategic planning efforts 
6. Lead enterprise risk management activities 
7. Maintain or increase activities, with lower headcount 
8. Serve on the corporate risk management committee 
9. Increase use of technology to eliminate administrative tasks 
10. Provide greater understanding of risk management ROI 
 
According to the excellence in risk management survey the top KPIs for managing the performance of the risk 
management system can be categorized as the following (excellence in risk management, 2011, and 2013): 
 
x Managing and communicating risk management value through TCOR2 
x Competitive procurement of risk transfer 
x Financial performance measurements for retained/insured exposures 
x Insurance budget management 
x Mitigating liabilities and supporting organizational preparedness 
x Aligning risk management objectives with company risk tolerance level 
x Risk management alignment with company goals 
x Build strategic risk awareness across organization 
x Delivering successful claim results 
x Compliance 
x Overall risk management strategy and business plan 
x Business continuity planning 
x Regulatory and compliance assurance 
x Framework and process for managing most significant risks 
x Insurance and claims cost reductions 
x Operating cash flow 
x Business development 
x Total cost of enterprise-wide risk 
x Net income 
There are also various metrics used for evaluating risk management in a project which the most important of them 
are: 
 
x Risks avoided in a project  
x Risks mitigated in a project 
x Total cost of risk response 
 
 
2 Total Cost of Risk 
88   Amir-Hossein Khameneh et al. /  Procedia - Social and Behavioral Sciences  226 ( 2016 )  82 – 90 
x Total cost saved through mitigation 
x Relative Risk Exposure Index 
4. Results 
As described in the literature review above, the basic framework for a performance measurement system for risk 
management is to categorize the priorities of the risk management and define performance indicators for them. 
Afterwards using a method similar to the balanced score card, AHP or SAW the risk management performance 
index can be calculated. The first step of the research is to research the priorities of a risk management system. 
According to the interviews conducted on project risk management experts, the success of the project risk 
management system can be categorized in the following: 
 
1. System Implementation: success in the implementation of the project risk management system  
2. Results: the degree which the project risk management system was successful in identifying and managing risks. 
 
The only issue that remains will be identifying the key performance indicators for each category. 
4.1. KPI for System Implementation 
As described in the literature review, the top KPI’s used by companies for the evaluation of the performance of 
the risk management was mentioned. Of the KPIs mentioned in the report the following have after customizing for 
project management have a system implementation nature. 
 
x Managing and communicating risk management value through TCOR 
x Mitigating liabilities and supporting project preparedness 
x Aligning risk management objectives with project risk tolerance level 
x Risk management alignment with project goals 
x Build strategic risk awareness across project personnel 
x Overall risk management strategy and project plan 
x Regulatory and compliance assurance 
x Framework and process for managing most significant risks 
x Timely risk identification, assessment, and reporting 
4.2. KPI for Results 
Although we can say that implementing a risk management system will give order to a risk management of a 
project, if this implementation isn’t without results it will not be effective from the point of view of the project 
stakeholders. So including KPIs for the results of the risk management system will be important. The following KPIs 
have a result-oriented nature for projects. 
 
x Compliance 
x Competitive procurement of risk transfer 
x Financial performance measurements for retained/insured exposures 
x Insurance budget management 
x Delivering successful claim results 
x Insurance and claims cost reductions 
x Total cost of enterprise-wide risk 
x Risks avoided in a project  
x Risks mitigated in a project 
x Total cost of risk response 
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x Total cost saved through mitigation 
x Relative Risk Exposure Index 
x Timely claims resolution 
x Litigation outcomes 
 
For calculating the project risk management system performance index the SAW approach is used. Each of the 
metrics mentioned will first be normalized and after assigning a weight will be used to calculate a score for their 
respective category. 
 
ܥ ௜ܵ ൌ
σ ሺ௪ೖή௡௄௉ூ೔ೖሻ೙ೖసభ
σ ௪ೖ೙ೖసభ
ൈ ͳͲͲ         (2) 
 
i: category number 
k: metric number 
n: total metrics of category  
CS: Category Score 
w: weight of the metric 
nKPI: normalized key performance indicator 
 
As the system implementation and results have the same value in the performance of a management system in 
order to calculate the total performance score a simple average between the two categories will be needed. 
 
ܴܶܲܯܵ ൌ ஼ௌభା஼ௌమଶ           (3) 
 
TRMPS: Total Project Risk Management Score 
CS: Category Score 
5. Conclusion: 
Although there is various risk management metrics for analyzing the performance of the enterprise risk 
management system and monitoring risk in a project. There is no framework for evaluating the performance of the 
project risk management system. In this paper after categorizing the success of the project risk management system 
in two categories, various KPIs for calculating the performance of each category was listed. After normalizing and 
receiving a weight for each KPI, the performance of each category was calculated using the simple additive 
weighted method. The total project risk management score was calculated with a simple average between these two 
categories. The project risk management can be either evaluated using each category score or the total project risk 
management score. Using the category scores can help project risk managers evaluate were the project risk 
management system is failing and help in creating improvement plans.    
Although the use of the SAW method was intended for easier use by project risk managers, further research can 
be done on calculating the performance score using AHP, ANP or other scoring methods. Furthermore as the BSC 
has been modified to include different categories, different risk categories and KPIs can be explored for the 
framework. 
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